We give an elementary proof of Jean de Rumeur's conjecture stating that in any digraph G of diameter D, such that the sum of the indegree and outdegree of every vertex is at most 2d, the number of vertices is at most 
Introduction
In a digraph we will denote by d + (x) and d ? (x) the outdegree (resp indegree) of the vertex x. The proof consists in a simple counting of the vertices according to their distances from a xed vertex.
In 2], Jean-Claude Bermond conjectures that this bound also holds when the sum of the indegree and outdegree of every vertex is bounded by 2d (d + (x) + d ? (x) 2d). Indeed, the problem of constructing large digraphs with given diameter and given sum of indegree and outdegree arises from the problem of the construction of large packet radio networks, see 4].
De nitions, Matrix norms and Eigenvalues
Let G be a digraph, Let A n be set of the square matrices of order n on R + , and let A be a matrix in A n .
De nition 2 In what follows:
This work has been supported by the European project MAP A(G) will denote the adjacency matrix of G. (A) will denote the spectral radius of a matrix A, that is the greatest modulus of an eigenvalue of A.
We will note for A 2 A n : R i (A) = P j=n Lemma 9 Let A 2 A n be irreductible, and let P be a positive polynomial then:
Proof. From Theorem (7) we know that there exists a matrix norm, such that (A) = kAk v . Consequently from matrix norm properties we have: kP(A)k v P(kAk v ) = P( (A)). As for any matrix M, we have: (M) kMk v , we get (P(A)) P( (A)). Equality stems from the fact that v is an eigenvector of P(A) with eigenvalue P( (A)). Indeed a re nement of theorem 10 shows that if (A) is a boundary point of one of the discs then it must be a boundary point of each of these n discs. Moreover if we suppose that 8x; d + (x) = d ? (x), it is well known that the bound cannot be achieved except in the case D = 1 (complete digraph), or = 1 (circuits).
Remark 15 It would be interesting to derive a general combinatorial proof of the conjecture. Another interesting extension would be to generalize the result to generalized k-cycles, which simplest case is the one of bipartite digraph.
